A three generation family with X linked myotubular myopathy (MTM1) was studied with several polymorphic markers from the distal long arm of the X chromosome. A recombination between the disease gene and four markers (loci DXS52, DXS134, DXS15, F8C) The second child of the family was born at term after a pregnancy complicated by polyhydramnios. The birth weight was 3000 g and the length 54 cm. The Apgar scores were 6 at one minute and 6 at 15 minutes. The child was hypotonic and cyanotic and had petechiae but normal thrombocytes. He was treated with antibiotics for suspected intrauterine infection. A simian crease in the right hand and micrognathia were noted. The child died of respiratory failure at the age of 6 days. Necropsy showed diffuse pneumonia and small haemorrhagic lesions in the brain. Specimens from muscle were not obtained. CASE III.3 During the third pregnancy the mother experienced abnormally weak fetal movements and the pregnancy was complicated by polyhydramnios. The son was born at 38 weeks of pregnancy, with a birth weight of 3300 g and a length of 54 cm. The Apgar scores were 5 at one minute and 6 at five minutes. The child was hypotonic and needed artificial ventilation for the first two weeks of life. He also had truncal petechiae and mild dysmorphism, micrognathia, a high nasal bridge, and ptosis.
recombination fraction of 0 00.' 4 We report here one recombination with DXS52 and three other polymorphic DNA markers from Xq28, and suggest the following order of loci: cen-DXS42-DXS105-(DXS304,MTM1)-(DXS52, DXS 134, DXS15, F8C)-tel.
Case reports
The pedigree of the three generation family studied is shown in fig 1. CASE III. 2 The second child of the family was born at term after a pregnancy complicated by polyhydramnios. The birth weight was 3000 g and the length 54 cm. The Apgar scores were 6 at one minute and 6 at 15 minutes. The child was hypotonic and cyanotic and had petechiae but normal thrombocytes. He was treated with antibiotics for suspected intrauterine infection. A simian crease in the right hand and micrognathia were noted. The child died of respiratory failure at the age of 6 days. Necropsy showed diffuse pneumonia and small haemorrhagic lesions in the brain. Specimens from muscle were not obtained. CASE III.3 During the third pregnancy the mother experienced abnormally weak fetal movements and the pregnancy was complicated by polyhydramnios. The son was born at 38 weeks of pregnancy, with a birth weight of 3300 g and a length of 54 cm. The Apgar scores were 5 at one minute and 6 at five minutes. ; wl .
0. did not show any recombination with MTMI. Unfortunately, the allelic fragments of the dead grandparents (I.1 and I.2) could not be deduced from the RFLP alleles of their offspring and only three meioses could be analysed. The maximum lod score for linkage between DXS304 and MTMI was 0 58 at a recombination fraction of 0-00. With the two more proximal markers (DXS42 and DXS05) one recombination in three meioses was observed.
The location of the MTM1 gene was estimated using the LINKMAP program applying the method of location scores. The order of the marker loci was assumed to be fixed, DXSO05-DXS304-DXS52, and the location of the MTM1 locus was allowed to vary. The peak location score was found with the order DXSJO5-(MTMI, DXS304)-DXS52 (data not shown).
The odds in favour of this order compared to the order DXS105-DXS304-DXS52-MTMI were 9:1.
Discussion
The identical clinical course of the four patients with typical dysmorphism and muscle biopsy findings,' 2 together with the family history, is compatible with X linked neonatal myotubular myopathy. Moreover, the several neonatal deaths of males in previous generations support the diagnosis. In this family the disease seems to be lethal even with current intensive care of the newborn.
Previous studies have suggested linkage of MTMI to Xq28 marker loci, but have failed to localise the gene further in this region.3 4 No recombinations between MTMI and locus DXS52 have been detected with a combined maximum lod score of 5-12. Our linkage analysis showed a maximum lod score of 0-80 at a recombination fraction of 0-13 owing to one recombination between MTMI and DXS52. Con- sidering linkage results obtained by others,3 4the true recombination fraction is likely to be much closer to 0 than 0-13. In order to determine the orientation of the MTM1 locus in relation to the Xq28 marker loci, we analysed several adjacent RFLPs. Three loci were informative: DXS105 and DXS42 recombined with MTMI, whereas DXS304 did not. The order of loci compatible with the smallest number of crossovers is: cen-DXS42-DXS1OS-(DXS304,MTMJ)-(DXS52, DXS134, DXSI5, F8C)-tel. It must also be noted that this order of loci depends entirely on subject III.5 and it cannot be ruled out that he is a double recombinant for DXS304. Moreover, when multilocus analysis is applied, the suggested location is only nine times more likely than the location ofMTMI distal to DXS52.
Our data are consistent with the previous assignment of MTMI to Xq28. However, no firm conclusions can be reached based on data from one family only. It is obvious that further analysis of additional families and DNA markers is needed to map the disease locus more precisely. In mapping this gene, where data from several research groups have to be combined, the importance ofaccurate clinical diagnosis cannot be overemphasised.
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